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I Volume 2, Number 6 


RESEARCH PROJECT SEGMENT


I 
State: Alaska Name: Southcentral Sport 


I Fisheries Enhancement 


Project: F-27-R-1 


I 

I Study: F-1a, 1b, 2a, Study Title: Homer Area Sport 


2b, 3, and 4 Fisheries Enhancement 


I 

Cooperators: N. Dudiak, L. Boyle, M. Dickson, 


B. Hauser, and A. Quimby 

I Period Covered: 1 October 1986 to 30 June 1987 

I ABSTRACT 

I Increasing numbers of anglers utilizing lower Kenai Peninsula 

salmon fisheries have created the need for additional salmon

I returns to satisfy the increased pressure. Supplemental produc, 
 tion of chinook salmon, Oncorhynchus tshawytscha, coho salmon, o. 

kisutch, sockeye salmon, O. nerka, and pink salmon, O. gorbuscha, 

I 

by the Fisheries Rehabilitation, Enhancement, and Development 


(FRED) Division in the Homer area is being undertaken to provide 


I 

additional angling opportunities. Salmon smolts, fingerlings, 


and fry are released in areas that have no natural salmon runs. 


Returns from these releases provide additional sport fishing to 


satisfy the provision in the Cook Inlet Regional Salmon Enhancement


I Plan to meet 10,000 angler-days of fishing effort. Fishing effort 


on these enhanced salmon returns also displaces pressure on the 


I natural salmon returns in the area, which have become restrictively 


I 

managed to insure adequate spawner escapement. The Homer Area 


Sport Fisheries Enhancement Project currently provides over 90% 


of the salmon sport fishing opportunities in the Kachemak Bay area. , 
I 
 -1



During 1987 approximately 280,000 chinook salmon smo1 

coho salmon fingerlings, 12,000 rainbow trout, 

fingerlings, 2 million sockeye salmon fry, and 

salmon fry were released to enhance local sport fishe 

8,000 adult salmon were harvested, including 

ch 

salmon, 

Inlet, 

chinook, 

sockeye, and pink salmon. 

KEY WORDS: salmon, enhancement, sport fishing, 

Oncorhynchus tshawytscha, coho 

sockeye salmon, O. nerka, pink 

Homer, Kenai Peninsula, Cook 

homing, survival rates, smolts. 

INTRODUCTION 

The sport fisheries restoration and enhancement progr 

lower Cook Inlet area includes a comprehensive approa 

involves five species of anadromous salmonids that re 

out the summer to several locations. Fishermen with 

capabilities and interests have the opportunity 

that would otherwise not be available. The complexit 

gram is reflected in the variety of separate projects 

up the total. This report therefore includes several 

that categorize the various projects. Because this i the first 

Federal Aid annual report written for the lower Cook area, J 
several extra sections have been included to provide ackground 

information for the reader. t 
The Project Leader is Nick Dudiak; however, other ADF t 
Division employees have made significant contribution to these 

projects during the phases of planning, implementati ,data col I
lection and interpretation, and reporting before or d ring FY 1987. 

These include Bill Bechtol, Larry Boyle, and Mark Dic son. In Iaddition, many other people within ADF&G and in the C ty of Homer, 

have made substantial direct and indirect contributi s, including , 
-2-	 I 
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I 
I Lower Cook Inlet Seiners Association, South Peninsula Sportsman's 

Association, Tom Schroeder, Bill Hauser, and others. 

The purpose of this report, therefore, is to summarize recent

I contributions of sport fisheries enhancement projects in Lower 

Cook Inlet. The major objectives of the program include the 

following: 

t 
I
~ 

I 

1) Enhance salmon stocks annually for sport fishermen. 

2) Increase sport fishing opportunities in Kachemak Bay in 

the proximity of the Homer area to meet projected demands. 

3) 	 Obtain experimental data on salmon imprinting and marine

survival rates for future applications to stocking 

programs.I 
I A total of five species of salmonids are involved with sport 

I 
fisheries enhancement projects in lower Cook Inlet. The most 

important of these are chinook salmon, Oncorhynchus tshawytscha, 

and coho salmon, O. kisutch. Sockeye salmon, O. nerka, and pink 

", salmon, O. gorbuscha, sport fisheries have been incidental to com


, mercial fisheries, but in 1987 pink salmon were stocked speci

fically for the benefit of sport fishermen. Steelhead, SaZmo 

I 
gairdneri, 	brood stock are collected in lower Cook Inlet for 

enhancement projects outside of this area. Individual projects 

I are strategically located in the area so that returning adult 

I 
salmon are vulnerable to anglers fishing from shore or small 

boats (Figure 1). 

I HALIBUT COVE LAGOON CHINOOK SALMON ENHANCEMENT PROJECT 1 

I Background 

I Halibut Cove Lagoon is located on the south shore of Kachemak Bay 

approximately 19 km southeast of Homer Spit (see Figure 1). A 

I 	 1 
Dudiak, N., L. Boyle, M. Dickson, and W. Hauser. 

I 	 -3
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I 

I saltwater facility was established in 1973, and chinook salmon 

smolts have been released in Halibut Cove Lagoon from 1979 to the

I present to maintain a sport fishery (Figure 2). The methods, 

results, and contributions from these releases have been summar

I ized through 1984 (Dudiak et al. in press). Since that time, 

there has been no substantive change in the methods used in the 

I Halibut Cove Lagoon chinook salmon enhancement project. 

t 1981 Smolt Release Experiment: Reared vs. Direct 

I 
 On 5 June 1985 and 7 June 1986, 98,000 and 101,000 healthy 


chinook salmon smolts were released, respectively, (without 

rearing) in Halibut Cove Lagoon. Those released in 1985 

I averaged 17.9 g; those in 1986, 13.4 g. 

I The smolts released in 1981 were part of an experiment designed 

i 
to evaluate if there was a survival advantage for smolts held and 

reared in net pens for 14 days, compared to those released 

directly into the estuary (Table 1). 

I The fish in the "direct-re1eas~" lot were released into the estuary 

where a natural freshwater imprinting lens was available from the

j creek run-off of the headwater lake. Several hundred mortalities 

I 
were observed during the direct estuarine release; however, it 

appeared that nearly all of the mortalities came from a single 

I 
transport tank. The direct-release smolts showed typical reactions 

of erratic swimming and jumping when they encountered the brackish 

water of the estuary. 

I The lot of "pen-held" smolts were put into five floating net pens 

anchored to the main float dock area adjacent to the stream mouth. 

I The net pens provided a rearing volume of 59 m3 /pen. Approxi

mately 10,200 smolts were stocked in each pen. No mechanical 

I freshwater-injection system was used, and the only fresh water in 

the pen area was the lens from the creek outflow. 

I 
I 
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I 
I Table 1. Chinook salmon smolts planted into Halibut Cove Lagoon 

on 1 June 1981. 

I 
I 

Number of smolts released 
Treatment Average 
group Marked!!'/ Unmarked Total size (g) 

I Direct release 25,389 24,569 49,958b / 17.2 
14-day rear 22,803 24,980 47,79r- 17.3 

t !!,/ 

I 
Adipose fin clip plus coded-wire tag. 

'E./ After total transport and holding mortality of 3,622 smolts. 

I 
I 
I 
I , 
I 
I 
I 
I 
I 
I 
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I 
Fish were fed 3.5-mm-size Oregon Moist Pellet (OMP) t roughout I 
the l4-day rearing period. When mortalities were enu 

daily, each smolt was checked for an adipose finclip I 
accurately account for the number of marked and unmar smolts 

at time of release. A total of 3,622 mortalities wer recorded I 
over the 14-day rearing period; of these, most occurr 

the first week and were attributed to shock and stres from the Itransport and saltwater exposure. 

Average chinook salmon survival rates from smolt for 11 t 
complete hatchery brood years was 2.5%. Average rate 

for smolts directly released into the estuary was 2.3 , compared I 
to 2.6% for those reared. However, these results inv dif

ferent brood and release years, minimizing comparabil'ty. The I 
experiment conducted in 1981 compared survival rates 

from the same brood year released directly in the est 

subjected to 14-day rearing in saltwater net pens. S 

was similar at 17.2 g for the direct release and 17.3 

reared fish. Ocean survival rate was higher at 6.1% 

reared group, compared to 4.4% for the direct release. 

distribution was similar and proportional for both gr 

significant difference in size of adults among the fo 

classes was observed. 

Project Performance: 1974-1986 

The estimated survival rates of chinook salmon 

into Halibut Cove Lagoon have ranged from 0.3% 

From these, an estimated 13,090 chinook salmon 

Halibut Cove Lagoon between 1974 and 1986. Of 

smolts 

to 6.10 

have r 

these, 

f smolts 

to those 

size I 

I 


Age-class 


No 
 I 
I 

I 


released 

(Table 2). I 
turned to 

an I 
estimated 9,530 were harvested by over 14,700 sport f'shermen. 

The annual catch rate has averaged 0.5 fish per angle (Table 3). I 
Most anglers fish about 2.5 to 5 h/day; i.e., one tid 1 cycle, 

since access to Halibut Cove Lagoon is restricted to igh-tide I 

I 


-8- I 



I 
I Table 2. Estimated survival rates and 95% confidence intervals of chinook 

salmon smolts released into Halibut Cove Lagoon, 1974-1981. 

I 
I 

Estimated 
Release survival 
year Treatment rate (%) Confidence interval 

I 1974 reared 1.22:./ 0.8 - 1.6 

1975 reared 1.69-/ 1.4 - 1.9 

t 1976 reared 4.6 4.3 - 4.9 

I 
reared 5.7 5.3 - 6.2 

1977 reared 0.6 0.6 - 0.7 

1978 "small" sized 0.6 0.5 - 0.7 

"large" sized 0.3 0.3 - 0.4

I 1979 direct release 2.1 1.9 - 2.3 

1980 direct release 0.4 0.3 - 0.5 

I 1981 reared 6.1 5.6 - 6.6 

direct release 4.4 4.0 - 4.8 

I 
Average 2.5 

I 
a/ Includes ages 0.3 and 0.4

I £./ Includes ages 0.2, 0.3, and 0.4 

I 
I 
I 
I 
I 
I 
I -9



Table 3. Halibut Cove Lagoon chinook salmon creel-census 
1979-1986. 

Estimated 
number of Number Number Fish harve 

Year fish harvested of boats of anglers per angler 

1977 N#/ ND ND ND 
1978 100 ND ND NA 
1979 500 452 1,331 0.38 
1980 125 230 625 0.20 
1981 689 399 1,086 0.63 
1982 2,200 680 2,210 0.92 
1983 2,171 1,070 3,018 0.72 
1984 2,640 1,410 3,730 0.71 
1985 705 575 1,632 0.43 
1986 400 393 1,100 0.36 

TOTAL 
(1979-86) 9,530 5,179 14.722 0.54 

!!/ Unmeasured but small harvest. 
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I 

I periods. Consequently, the average annual harvest rate is 0.14 

to 0.28 fish/angler-hour, or 3.6 to 7.1 h/fish.

I 
The chinook salmon sport fishery in Halibut Cove Lagoon has 

I provided a unique recreational opportunity for anglers in Kachemak 

I 
Bay since 1979. Until recently, no similar fishery has been ayail

able in the area, and there is no self-sustaining run in Kachemak 

t 
Bay, but because of the stocking program nearly 4,000 angler-days 2 

of effort have been expended to harvest nearly 3,000 

chinook salmon each year. 

I The reason for the high variability of the survival rates of 

smolts released into Halibut Cove Lagoon is unclear; however, of 

I all the lots of chinook salmon smolts released there, those with 

I 
a history of disease or evidence of unusual stress have had the 

lowest survival rates. The average survival rate of lots of appa

I 
rently healthy smolts was 3.7%. With all age-classes of fish 

returned, the "reared" treatment lot from the 1981 experimental 

release survived 39% better than the direct-release treatment 

lot. Unfortunately, as a result of budget constraints, this

I technique has not been routinely employed. Recently, however, 

with the aid of volunteer labor and some 

I efforts, some smolts are again being held 

periods before their release. 

I 

I 

I 

I 

I 2 

shifting of other 

in pens for short 

I 
In this report, an angler-day refers to a day during 

which an angler fished, irrespective of the number of hours 

fished in that day. 

I 
-11



HALIBUT COVE LAGOON CHINOOK SALMON ENHANCEMEN 

1987 SMOLT RELEASE AND ADULT RETURN 3 

Introduction 

Sport fishing in the lower Cook Inlet area has been 0 

increase (Mills 1985), and this increased fishing pre 

severely restricted the opportunities to catch chinoo 

the rivers of the lower Kenai Peninsula. In the lowe 

Peninsula, Anchor River, Deep Creek, and Ninilchik Ri 

to chinook salmon fishing for only four to six weeken 

I 
, 	 I 

I 
I 

the 

sure has Isalmon in 


Kenai 


open 
 I 
s per year. 

However, fishing in Halibut Cove Lagoon is open throu hout the I 
entire chinook salmon return. The chinook salmon enh 

project has been providing increased numbers of fish 

by anglers, and the season has been lengthened. Ther 

some shift of angler pressure on local chinook salmon 

well. 

The major objectives of this project are to enhance c 

salmon stocks annually for sport fishermen in the Kac 

area. Specifically, the goal statement in the Cook I 

Regional Salmon Enhancement Plan provided for an addi 

harvest of 2,000 chinook salmon to satisfy 10,000 ang 

fishing effort (CIRPT 1981). The other major objecti 

obtain experimental data on imprinting and marine sur 

those chinook salmon smolts reared in marine pens for 

days (short-term group), compared to those liberated 

waters with no pen rearing (direct-release group). 

or harvest I
has been 

rivers as I 
inook I 
emak Bay 

let I 
ional 

er-days of I 
e is to 

ivaI of Iseveral 

n marine 

I 
The production goals for FY 87-88 include holding app oximately I 
50,000 chinook salmon smolts in pens in Halibut Cove agoon for 

5 days and to directly release another 50,000 chinook salmon I
smolts into the 	estuary near the pens. 

I 
3 L. Boyle and N. 	 Dudiak 

I 
-12-	 I 
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I 
 Materials and Methods 

I Smolt Release: 

I Smolts released at Halibut Cove Lagoon were provided by the Alaska 

Department of Fish and Game (ADF&G) Elmendorf Hatchery in 

I Anchorage. The brood stock is from Crooked Creek, a tributary of 

t 
the Kasilof River, approximately 96 km north of Homer. The eggs 

were taken at the Crooked Creek Hatchery and transported to Elmen

dorf Hatchery in Anchorage for incubation and rearing. Heated 

water from a nearby electric-power generating plant was used to

I accelerate the development rate so that the chinook salmon smolts 

could be released in about 11 months. 

I 
Smolts were transported at a density of approximately 0.1 kg/liter 

I of water. The truck and transport trailer were loaded onto a 

I 
landing craft for the trip across Kachemak Bay to Halibut Cove 

Lagoon. Four 3.6- x 3.6- x 3.6-m nets were suspended in floating 

pen collars attached to the dock. Smo1ts were discharged into 

the pens and fed for 5 days before their release; this reinforces

I the imprinting of the smolts, allows them to regain the swimming 

ability often partially lost when placed in salt water, and 

I increases their ocean-survival rate (Wedemeyer et ale 1980; 

I 
Reisenbichler 1982; Dudiak et ale 1987). The smolts were fed the 

OMP frozen-fish food formula. Water temperatures, salinity, and 

I 
mortalities were monitored daily. The remaining smolts were 

released directly into the estuary where the stream has created a 

freshwater lens. 

I Adult Return: 

I The evaluation of the 1987 adult return was conducted by personnel 

I 
stationed at the site during the chinook salmon return. Fishermen 

were requested to bring their catch for inspection. All chinook 

I 
salmon with excised adipose fins had their heads removed and 

passed through a detector to determine if a coded-wire tag (CWT) 

I 
 -13



I 
was present. Tags were removed and fastened to the fi I 
sheet with transparent tape. They were later cleaned decoded 

with the aid of a binocular microscope. A portion of age-0.1 I 
and 0.4 adults were the only CWT groups in the 1987 re The 

scale samples were collected, pressed, and read the Homer j
office to determine the ages of returning adult 

IThe numbers of boats, anglers, and chinook salmon ca 

recorded for each day that personnel were at the site. Because 

the fishery was not monitored 24 h/day, this expanded t 
to estimate the total harvest. 

I 
Boat surveys were made four or more times weekly duro the return 

to determine the number of chinook salmon present. ial surveys Iwere also made approximately twice a month. Sport ermen were 

well informed of the timing and strength of the run. I 
Results 

I 
Smolt Release: 

I 
On 11 June 1987, 94,144 chinook salmon smolts averagi 18.5 g 

were released into Halibut Cove Lagoon. Of these, 70,873 smolts I 
were held in net pens for 5 days before release. Onl a small 

number of smolts died from transport stress «150 smo There Iwas some minimal gull predation on the direct-release None 

of the smolts released was coded-wire tagged. The fi in 

Iexcellent condition. 

Adult Return: I 
Fishermen began sporadic trips to Halibut Cove Lagoon in early IMay looking for chinook salmon; however, adult salmon were 

not observed in the lagoon until 15 May. The first c tches of 

chinook salmon began on 24 May. In spite of additi II chinook 

salmon fishing opportunities on the Homer Spit where boat is 

not needed, ishing effort was as heavy as in previous years. I 
-14 I 
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I The observed catch was over 700 salmon (Table 4), while the 


estimated total return was 1,250 to 1,750 fish (Table 5). The


I year-class composition for the 1987 return consisted of 14% 


age-0.1, 12% age-0.2, 34% age-0.3, and 40% age-0.4 fish. The


I predominate age at return for this brood stock has been 0.3, 


I 

while no age-0.5 fish have returned (Waite 1983; Dudiak et ale 


1987) . 


I 
 Mean weights for age-0.1, 0.2, 0.3, and 0.4 fish were 0.9 kg, 


3.9 kg, 7.2 kg, and 9.8 kg, respectively. The mean lengths of 

the four age classes were 376.2 mm, 606.4 mm, 761.6 mm, and

I 850.1 mm, respectively (Table 6). 

I 

, Only one marked age-0.4 chinook salmon was observed in 1987. This 

fish was from the 1983 "direct-release" lot. Five marked age-0.1 

chinook salmon of the 36 examined were found; all were from the 

I 
1986 release. The popularity of Halibut Cove Lagoon as a sport 

fishery was evident again in 1987 when over 500 boats carrying 

,I 
more than 1,664 fishermen were observed. The total estimated 

effort expended in the fishery was 630 boats and 1,930 anglers 

(Table 7). An estimated 550 chinook salmon of Halibut Cove 

Lagoon origin were harvested by commercial fishermen in 1987; 

I including 346 taken by set nets and 206 by purse seiners. 

I Discussion 

'I The 1987 chinook salmon return to Halibut Cove Lagoon was the 

fourth largest on record. More fishermen utilized the fishery 

than in 1985 or 1986. This is significant because of the

I additional chinook salmon angling opportunities provided on the 

Homer Spit that do not require a boat, showing that given a 

I choice of boat or beach angling, some boaters will use their 

I 
craft for sport fishing on Kachemak Bay and that overall fishing 

pressure has increased on the lower Kenai Peninsula. 

I 
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ibut 	CoveTable 	4. Angler, boat, and chinook salmon harvest counts in I
Lagoon, 1987. 

Chinook I 

Date 	 Anglers Boats harvest Remarks 

I

May 	 11 7 2 0 


12 3 1 0 

13 2 1 0 
 I
14 0 0 0 

15 12 5 0 

16 2 2 0 

17 5 2 0 
 t 
18 6 2 0 

19 4 1 0 

20 13 4 0 
 I
21 7 3 0 

22 7 3 0 

23 Working town 

24 69 23 7 
 I 

25 9 5 0 

26 27 10 2 

27 24 11 2 
 I

28 21 10 2 

29 27 12 0 

30 98 23 17 
 I
31 35 12 6 


June 	 1 6 3 0 

2 33 10 5 
 I 

3 22 7 4 

4 18 10 1 

5 35 11 3 
 I

6 114 35 57 

7 59 18 4 Left at 1:30 a.m. 

8 Working town on 

9 Spit pro ect. 
 I 


10 21 Smolt re sed @HCL 

11 124 34 71 

12 131 41 31 
 I 

13 143 48 49 

14 108 36 18 

15 170 54 20 

16 113 18 115 Catch f 00:01 a.m. 
 I 

17 90 15 100 to 10:00 a.m. 

18 100 20 120 

19 Working n town 
 I 

20 44 15 5 

21 52 18 21 Left at 1:50 a.m. 

22 10 
 I

23 	 15 


-Continued- I 
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I 
I Table 4. Continued. Angler, boat and chinook salmon harvest counts in 

Halibut Cove Lagoon, 1987. 

I 
I 

Chinook 
Date Anglers Boats Harvest Remarks 

June 24 6 Boat counts

I 25 4 provided by 

t 
26 22 State Parks 
27 24 personnel. 
28 14 
29 6 
30 12 

I July 1 16 
2 12 

I 	
3 11 
4 12 
5 7 
6 6 

I 7 10 
8 No Data 
9 4 

10 No Data

I 11 4 

I 
I 
I 
I 
I 
I 
I 
I 
I 	 -17



Table 5. Estimated number of chinook salmon returning to Halibut Cove Lagoon 1974-1987. 

EstimatedEstimated adult bu return yearRelease Tag Number Survival 
year code released 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 Totals (%) 

1974 4-01-12 3,872 32 15 47 1.2 

1975 4-02-03 3,679 6 36 18 60 1.6 

1976 
1976 

4-04-06 
4-04-07 

10,074 
6,109 

172 
163 

88 
52 

196 
131 

6 
6 

462 
351 

4.6 
5.7 

1977 4-17-02 48,906 88 84 77 49 297 0.61 

1978 
1978 

4-18-03 
4-16-08 

26,464 
99,842 

40 
95 

27 
40 

62 
148 

41 
40 

170 
323 

0.64 
0.32 

1979 4-18-61 225,000 67 668 2,145 1,923 4,803 2.1 

I 
...... 
(Xl 

I 

1980 

1981 
1981 

4-20-13 

4-20-32 
4-20-33 

155,754 

49,958 
47,843 

29 116 

77 
85 

495 

373 
563 

30 

1,320 
1,680 

406 
571 

669 

2,176 
2,899 

0.43 

4.36 
6.06 

1982 0 

1983 31-16-14 200,983 10 360 450 700 1,520 0.76 

1984 NA 84,000 0 225 595 820 (Prel im) 

1985 NA 98,000 75 210 285 (Prelim) 

1986 31-17-26 
NA 

20,400 
80,800 

250 250 (Prelim) 

TOTALS 1,161,684 373 279 562 221 956 2,504 3,354 3,030 1,337 750 1,755 15,132 2.4 

3 1 080 32 000 12 200 750 1,755 15,132 

Est. hatchery contrib. (%) 102 49 97 88 120 100 109 100 100 100 100 100 

.... ... - _.. - .. - - - .. -.'--- .. - .. 




I 
I Table 6. Average lengths and weights of 

chinook salmon returning to 
Halibut Cove Lagoon, 1987.

I 

I 

I 

I 

I 

I 

I 

I 

I 


Age 

0.4 

0.3 

0.2 

0.1 

Length Weight 
(mm) (kg) 

850 9.8 
sd=47.83 sd=1.53 
n=41 n=40 

762 7.2 
sd=42.13 sd=0.50 
n=37 n=13 

606 3.9 
sd=38.92 sd=0.83 
n=13 n=13 

376 0.9 
sd=54.41 sd=0.14 
n=14 n=14 

I 

I 

I 
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I 
Table 7. Halibut Cove Lagoon chinook salmon creel-census dat~, 1979-1987. I 

Estimated I
number of Number Number Fish t arvested 

Year fish harvested of boats of anglers per ar gler/day 

2;./ 
I 

1977 ND ND ND 
1978 100 ND ND ND 
1979 500 452 1,331 ( .38 I 
1980 125 230 625 ( .20 
1981 689 399 1,086 ( .63 
1982 2,200 680 2,210 C.92 t1983 2,171 1,070 3,018 ( .72 
1984 2,640 1,410 3,730 ( .71 
1985 750 575 1,632 ( .43 
1986 400 393 1,100 ( .36 I 
1987 1,200 630 1,930 ( .62 

I 
TOTAL 10,730 5,839 16,662 ( . SSE.! 

2;./ ISmall but uncounted harvest 

'£/ IMean for 1979-87 

I 

I 
I 
I 
I 
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I 

I 

Many anglers interviewed at Halibut Cove Lagoon have indicated 

that they prefer to fish there because angler activity in lower 

, Kenai Peninsula rivers is very intense. This preference has 

helped displace fishing pressure from the natural systems, and it 

is considered a major benefit that is provided by enhanced chinook 

salmon fishery projects such as that at Halibut Cove Lagoon. 

I 
I 

Anglers included local and nonlocal Alaska residents and 

nonresidents from many states and foreign countries. Several 

I 
charter-boat operators regularly fished the lagoon. The number 

of clients per boat ranged from two to 18. Chinook salmon were 

most effectively taken on a variety of lures and bait early in 

the return. Many anglers enjoyed seeing the schools of chinook

I salmon as they move around the lagoon. They were often able to 

watch fish follow their lure or bait and strike. 

I 
I 

Regulations enacted in 1986 closed snagging in lower Cook Inlet 

from 1 January through 15 June. This change was proposed by 

I 
anglers who worked more time to catch fish with lures or bait, 

and it affected the fishing in Halibut Cove Lagoon as well as all 

other saltwater fisheries in southcentral Alaska. Many anglers 

have expressed a desire to extend the closed snagging period past

I 15 June and will likely submit proposals to that effect to the 

Alaska Board of Fisheries. However, since the fish become less 

I vulnerable to lures and bait late in the return, snagging becomes 

an effective and practical method of harvesting the remaining fish. 

I 
I 

The 1987 adult returns to Halibut Cove Lagoon included the age-0.4 

chinook salmon that were released in 1983. The ocean-survival 

rate for this release group was only 0.8%, the fifth lowest 

recorded. This is poor, compared to the 2.4% average survival

I rate for all release groups at Halibut Cove Lagoon (Table 8). 

I A major reason for the poor survival was attributed to the small 

average size of the smolts (9.9-11.2 g) at release. Many of the 

I smolts exhibited "parr" rather than "smolt" characteristics, and 

44% of the smolts died in 5 days during saltwater bioassay tests 

I 
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I 
Table 8. Estimated survival rates and 95% confidence interval of chinook Isalmon smolts released into Halibut Cove Lagoon, 197 -83. 

Estimated 95% , I 
Release survival idence 
year Treatment rate (%) terval 

a/ I1974 reared 1. 2b/ 08- 1.6 
1975 reared 1.~ 14- 1.9 
1976 reared 4.6 4 3 - 4.9 

reared 5.7 5 3 - 6.2 
1977 reared 0.6 o 5 - 0.7 I
1978 "small" sized 0.6 5 - 0.7 

"large" sized 0.3 2 - 0.4 
1979 direct release 2.1 9 - 2.3 I1980 direct release 0.4 3 - 0.5 
1981 reared 6.1 5 6 - 6.6 

direct release 4.4 4 0 - 4.8 
1982 no smolt released I 
1983 direct release 0.8 0.7 - 0.9 

I 
Mean survival rate 2.4 

2-./ 
I 

Only includes age 0.3 and 0.4 returns 

'E./ Only includes age 0.2, 0.3, 0.4 returns I 
I 
il 
I 
I 
I 
t 
I 
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I (in situ) conducted at the time of the 1983 smolt release. The 

small size of the smolts was caused by a limited availability of

I heated water at Elmendorf Hatchery during the 1982-83 incubation 

period. Since then, the smolts have been substantially larger;

I e.g., up to 18.5 g in 1987. The survival rates of smolts released 

I 
since 1983 are expected to be good, considering their sizes and 

excellent condition; also, in 1987 most were held and fed for 

5 days. 

I The number of age-0.4 chinook salmon in the 1987 return exceeded 


the return of age-0.3 fish, which are usually abundant. This


I resulted because a much larger number of smolts were released in 


1983 (201,000) than in 1984 (84,000). Chinook salmon released in 


I 1984 have a survival rate to date of 0.98%; another year of 


I 

returns is expected in 1988. With two or more return years still 


to come, the survival rate of the fish released in 1985 is 0.29%; 


I 

while the age-0.1 chinook salmon have a survival rate of 0.25% 


and three return years remaining. 


Conclusions

I 
The Halibut Cove Lagoon project continues to provide increased 

I chinook salmon sport fishing opportunities in the lower Cook Inlet 

area with the following considerations: 

I 
I 

1) Over 1.2 million chinook salmon smo1ts have been released at 

Halibut Cove Lagoon since 1974. 

2) The 1987 chinook salmon return of over 1,700 fish represents

I the fourth largest return to Halibut Cove Lagoon. 

I 3) Between 1977 and 1987 more than 16,650 anglers harvested 400 

I 
to 2,600 chinook salmon annually, for an estimated total of 

10,730 chinook salmon. 

I 
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I
4) 	 This project has provided fishing opportunities or as many 

as 3,700 anglers per season. 

other 
I 


5) 	 The Halibut Cove Lagoon chinook salmon project a 

local enhancement projects (Homer Spit chinook, I 

Lagoon pink and China Poot Bay sockeye salmon) ovide over 

90% of the salmon sport fishing opportunities in the Kachemak I
Bay area. 

I
Recommendations 

1) 	 Continue to release 100,000-150,000 chinook sa I 

annually in Halibut Cove Lagoon. 

I 

2) 	 Attempt to hold and feed a portion of each year' 

goon 

release 

for 5-10 days to increase their survival I
imprinting to the release stream. 

3) 	 Chinook salmon smolts stocked into Halibut Cove should I 

be healthy and have a minimum size of 17 g. 

I 

4) 	 Continue to provide on-site evaluation of the ad It returns 

to the project. I 

I
HOMER SPIT CHINOOK SALMON ENHANCEMENT PROJEC , 


4
HISTORICAL PERSPECTIVE I 

Introduction 

I 

Angling opportunities for salmon in Alaskan waters we abundant 

and widespread. Unfortunately, many of these opportu ities were I 

in remote locations and not accessible to many angler , while 

readily accessible opportunities became overcrowded. New angling I 

4 
 Dudiak, N., W. Hauser, and A. Quimby I 
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I 

I opportunities needed to be created by developing new access to 

existing fish populations or by creating new fish populations for

I existing access. Because large numbers of anglers were concen

trated along the limited highway system on the Kenai Peninsula,

I the ADF&G, FRED Division has attempted to create new angling 

I 
opportunities for them. The chinook salmon sport fishery in 

Halibut Cove Lagoon became highly successful, but opportunity was 

I 
limited to anglers equipped with the substantial boats that are 

required to traverse the 12.5-km-wide Kachemak Bay. In an 

attempt to improve angling opportunities for shore-based anglers 

and those with small boats, FRED Division recently released

I artificially imprinted chinook salmon smolts so that returning 

adults could be attracted to Homer Spit, which is a more 

I accessible location (Figure 3). 

I 
 The Homer Spit is an excellent site for a sport fisheries 


I 
development project, because it is highly accessible and large 

numbers of tourists and residents are attracted to the area. Un

fortunately, it has no freshwater discharge for salmon imprinting 

or spawning. The goal of this project is to create a return of

I adult chinook salmon adjacent to Homer Spit. This project was 

originally designed to use the organic chemical morpholine® as an 

I imprinting agent during the smolt stage and a homing stimulus for 

returning adults. 

I 
I 

If successful, this would also provide the option of decoying 

adults to an alternate site. The imprinting technique has been 

tested on salmonids in Lake Michigan (Cooper et ale 1976; Cooper 

and Scholz 1976; Scholz et ale 1978) and summarized by Hasler and

I Scholz (1983). Additional work has been done with chinook and 

coho salmon in California (Hassler and Kucas 1982). These studies 

I have shown success in imprinting salmonids with morpholine in 

I 
freshwater systems. To our knowledge, however, the Homer Spit 

experiment is the first reported attempt to use this chemical as 

® 
Statement of brand names, model numbers, or sources ofI materials does not represent endorsement of the product or company 

I 
by the Alaska Department of Fish and Game. 
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Figure 3. Homer Spit chinook salmon enhancement 
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I 
I an artificial imprinting agent in salt water for chinook salmon 

and the first to attempt to decoy returning fish to a more 

favorable harvest location. 

I The objectives of this project include the following: 

I 1) Increase chinook salmon sport fishing opportunities in 

I 
Kachemak Bay in proximity to Homer Spit to meet increasing 

demands; the goal statement in the Cook Inlet Regional Salmon 

Enhancement Plan includes the provision of an additional har

vest of 2,000 chinook salmon to satisfy 10,000 angler-days

I of effort. 

I 2) Supplement the larger boat-access-type enhanced chinook 

I 
salmon fishery available at Halibut Cove Lagoon with a small 

boat- and shore-based-type fishery along the Homer Spit. 

I 3) Through adult return monitoring, determine if a viable sport 

'1 
fishery can be developed by releases of chinook salmon smolts 

from a small inlet on the Homer Spit. 

4) Initiate a pilot program to obtain experimental data on 

I chinook salmon imprinting and marine-survival rates for 

future applications in marine-stocking programs. 

I 
Materials and Methods 

I The brood stock was of Crooked Creek origin, which is located 

approximately 96 km north of Homer. The spawning operation was

I conducted at the Crooked Creek Hatchery, and the eggs were trans

ported to the Elmendorf Hatchery in Anchorage where heated water 

I is available to accelerate development and produce smolts in less 

I 
than 1 year. The smolts in one raceway were exposed to morpholine 

for 30-38 days each year from 1984 to 1986. The morpholine was 

I 
dripped into the head of the raceway from a low-flow piston-drive 

pump (model Rp-B625 from Fluid Metering, Inc.®) powered by a 

I 
12-volt battery. The exposure concentration in the raceways was 

-27



adjusted to 5 x 10-5 mg/liter of morpholine 

calculation of Scholz et ale (1975). 

Upon completion of imprinting, smolts were transporte 

Homer Spit and released into a small saltwater intert 

located approximately 5.8 km out on the Spit (see Fi 

inlet is approximately 100 by 60 m, with a maximal 

imately 3 m at mean-low tide (Figure 4). There is 

discharge into this inlet, except for surface runoff 

rains. This inlet has the same salinity as adjacent 

water (Table 9), and most of the volume is drained d 

tidal cycle with an approximate 6.0-m change in seawa 

elevation. 

Floating 3.7- x 3.7- x 3.7-m net pens were anchored 

to hold a portion of the smolts released in 1985 and 

penned smolts were held and fed for 5 days. During 

in 1985, the morpholine-drip apparatus was installed 

pen complex, and the artificial imprinting was contin 

Because the closest chinook salmon run is on the oppo 

Kachemak Bay and adult chinook salmon have been caugh 

from the Homer Spit, we assumed that all fish 

were of hatchery origin. The numbers of fish in the 

estimated by an aerial survey when water conditions a 

e 

the 

I inlet 

3). This 

of approx

reshwater 

ing 

hemak Bay 

each 

inlet 

The 

net-

only rarely 

in the area 

let were 

On 

several occasions an instantaneous population estimat 

by seining, marking, and recapturing fish in the inle The esti

mated harvest was calculated periodically by mUltiply ng the 

numbers of anglers by the average catch per angler. 

Results 

Approximately 80,000 chinook salmon smolts were relea ed into the 

small inlet in 1984 (Table 10). A total of 152,200 

released in 1985; of these, 72,500 smolts were held 

pens. In 1986 nearly 104,000 chinook smolts were reI 

imately 50% were directly released, and 50% were held 

5 days (Table 10). 
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Figure 4. Bathymetric map (at high-slack tide) of the intertidal inlet used for Homer 
S,pitchinook salmon enhancement project (depth contours in meters). 



I 

let,Table 9. Water-quality parameter profiles in the Homer Spit I
June 1985. 

I
issolved 
Time Tidal Depth Temperature Salinity oxygen 

Date (hr) stage (m) coe) (ppt) (ppm) I 

10 Jun 2100 Flood 0.0 8.9 29.0 8.4 
10 Jun 2100 Flood 0.5 8.5 28.8 8.2 I
10 Jun 2100 Flood 1.0 8.5 28.5 8.1 
10 Jun 2100 Flood 1.5 8.5 28.5 8.1 
10 Jun 2100 Flood 2.0 8.4 28.5 8.1 
10 Jun 2100 Flood 3.0 8.2 28.5 8.0 I 

11 Jun 1500 Low 0.0 10.0 29.0 8.1 
11 Jun 1500 Low 3.0 9.0 28.5 7.6 I 

11 Jun 2200 High 0.0 9.5 30.0 8.1 

12 Jun 1545 Low 0.0 11.5 33.0 7.0 I
12 Jun 1545 Low 0.5 11.0 34.0 7.0 
12 Jun 1545 Low 1.0 10.0 34.5 6.9 
12 Jun 1545 Low 1.5 9.5 34.5 6.8 
12 Jun 1545 Low 2.4 9.5 34.5 6.8 I 

13 Jun 1500 0.0 11.0 32.0 7.0 
13 Jun 1500 0.5 11.0 33.0 7.0 I

13 Jun 1500 1.0 10.0 34.0 6.9 
13 Jun 1500 1.5 10.0 34.5 6.8 

14 Jun 0900 High 0.0 9.5 32.5 I 

14 Jun 0900 High 0.5 9.2 32.0 
14 Jun 0900 High 1.0 9.0 32.0 
14 Jun 0900 High 1.5 8.8 32.0 I 

14 Jun 0900 High 2.0 8.5 32.0 

I 

I 

I 

I 

I 

I 
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I 
I Table 10. Chinook salmon smolts released and adult returns, 

Homer Spit, 1984-1986. 

I 
I 

Smolts released Adults returned 
Size Pen 

Year Date Number (g) rearing Year Age Number 

I 1984 12 Jun 80,00O~/ 17.8 No 1985 0.1 400 
1985 11 Jun 79,700 18.8 No 1986 0.2 300/ 

1985 15 Jun 72,500b / 18.8 Yes 1986 0.1 1,000

I 1986 10 Jun 52,30Db/ 13.8 No 
1986 15 Jun 51,60CF 13.8 Yes 

I ~/ Estimated number released after transport mortality due to 
mechanical failure. 

I 'E./ Approximately 10,700 smolts in this group were marked 
Ad + CWT (31-17-25). No differential mark between the direct 
released and pen-reared groups.

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I
In 1985 an estimated 400 age-0.1 chinook salmon "jack" (35-50 cm 

long, 1.4 kg) returned to the small inlet from the 19 

of 80,000 smolts. In 1986 an estimated 1,000 "jacks" 

300 age-0.2 chinook salmon (60-70 cm, 6.0 kg) returne 

1985 release. 

The first 3 years of returns have created an extreme I 

family oriented, shore-based fishery with an estimate 

over 1,300 chinook salmon. Over 120 anglers have bee 

fishing at one time. Total season effort was an esti 

angler-days in 1986. Successful angling techniques i 

tackle with small artificial lures, flies, salmon-egg 

or shrimp. 

Discussion 

The highly visible, roadside fishery created by this 

smolt release has generated intensive fishing effort, 

results, and very positive public response. Local re 

well as tourists from other parts of Alaska, other st 

many foreign countries have participated in this fish 

City of Homer Harbormaster Office and Homer Port and 

sion have been very cooperative and supportive of thi 

Surprisingly, however, most of the returning fish in 

and 1986 returned to the inlet along the Spit before 

could be dripped into the water to supply that homing 

Because there is no fresh water available for imprint'ng, the fish 

are orienting to the unique chemical characteristics 

highly saline waters. This illustrates the sequentia 

the imprinting and homing mechanism. In this case, h 

freshwater portion of the sequence has been eliminate 

the "lower estuary" portion is present. 

It is still unclear, however, whether the chinook sal 

imprinted to the morpholine. During both 1985 and 19 

entered the inlet prior to the operation of the drip 
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I 

I along Homer Spit, so they are homing to whatever unique 

characteristics may be associated with the intertidal inlet (e.g.,

I metal scraps on the bottom, leaching of chemical preservatives 

from the wood of an old barge or of pilings, characteristics of 

I the sand and gravel, etc.). After the drip stations began opera

I 
tion, however, the fish did appear to become more concentrated 

nearby. 

I Another aspect of the imprinting and homing mechanism that we have 

been particularly impressed with is the apparently brief imprint

ing period required. All of the fish released in 1984 and more

I than half of those released in 1985 were released directly into 

the inlet. Some were observed migrating out of the inlet within 

I several hours. None of the treatment lots was marked, however, 

so there is no estimate of differential survival. 

I 
I 

Considering these preliminary return rates, as many as 2,600 adult 

chinook salmon are expected to return in each of future years. 

The first age-0.4 fish, some weighing over 18 kg, should return 

in 1988.

I 
These results suggest that management biologists may have many 

I more options available to create new chinook salmon fisheries in 

I 
locations previously believed unworkable because of the lack of 

fresh water for imprinting. If these fish imprinted to morpholine 

I 
as we had planned, we would be able to decoy them to another har

vest location or alter their behavior pattern to create a unique 

new troll fishery in the vicinity of Homer Spit. 

I 
I 
I 
I 
I 
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I 
5HOMER SPIT CHINOOK SALMON ENHANCEMENT PROJECT, 198 -1987 I 

Introduction I 
The Homer Spit chinook salmon enhancement project 

fi 

partic 

~~~~'~~unities 

has en highly I
successful, and it has created a substantial sport rye Many 

anglers with limited ability have been able to te in this 

unique chinook salmon fishery where few alternate I 
are available. By 1987 this project has become an rtant pro

ject in the sport fisheries enhancement program in Cook I 
Inlet. 

I 
The objectives of this project include the following: 

I
1) 	 Increase chinook salmon sport fishing opportunit 

to meet 

to 

in 

isfy 10,000 

Kachemak Bay in proximity to Homer Spit Iangler pressure. Specifically, the goal stat 


Cook Inlet Regional Salmon Enhancement Plan 


additional harvest of 2,000 chinook 
 I 
angler/days of effort (CIRPT 1981). 

I 
2) 	 Supplement the enhanced chinook salmon fishery 

Halibut Cove Lagoon with a fishery on the road s tern acces Isible to those anglers without a boat or those w th small 


boats. 
 I 
3) 	 Determine if a viable sport fishery can be 

releases of artificially imprinted chinook sa smolts I 
directly into a saltwater inlet with no source 0 fresh water. 

4) 	 Obtain experimental data (pilot program) 

imprinting and marine-survival rates for 

in estuarine-stocking programs. 

I 
5 Dudiak, N. and L. Boyle 

I 
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I 

I Materials and Methods 

I The chinook salmon smolts in one raceway at Elmendorf Hatchery 

I 
were exposed to morpholine for 33 days from 5 May to 7 June 1987 

at a concentration of 5 x 10-5 mg/liter of morpholine, following 

the calculation of Scholz et ale (1975). Four floating 3.7- x 

I 3.7- x 3.7-m net pens were anchored in the inlet (see Figure 3) 

I 
to hold approximately 53,900 smolts. The penned smolts were held 

and fed OMP fish food for 5 days until their release on 13 June 

(Table 11). 

I The floating morpholine-drip station was anchored just offshore 

of the Spit and slightly southeast of the small inlet on 16 May 

I in an attempt to attract returning adult chinook salmon 

I 

(see Figure 3). The station was positioned to allow for at least 

1-m depth at the lowest tide levels. The initial concentrationI released was similar to that in the hatchery raceway (5 x 10- 5 

mg/liter of morpholine); however, considering the extreme 

tidal-exchange rate and massive water flows, this concentration 

was increased during the season. The final concentration applied

I by 27 June was estimated at 2 x 10-4 mg/liter of morpholine. The 

pump system ran from 16 May to 8 July, except for periods when 

I the weather was too rough to reach the float and refill the 

morpholine supply or during extremely low tides. 

I The numbers of fish in the inlet were estimated by an aerial 

I survey when water conditions allowed or by an instantaneous 

population estimate made by seining, marking, and recapturing 

fish in the inlet. The estimated harvest was calculated 

I periodically by making random counts of anglers and catch rates 

and extrapolating for the total catch. Sampled adult chinook 

I salmon were measured to the nearest mm and weighed to the nearest 

0.1 kg; a scale sample was also taken. 

I 
I An interpretive sign was constructed in the parking area adjacent 

to the small inlet to increase public awareness of this new 

I 
project. This was cooperatively carried out by an Eagle Scout, 
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Table 11. Chinook salmon smolt releases and adult returns, Homer 5 

Release Number Estimated adult 
year Date Treatment released Size (g) 1985 1986 

1984 12 June D.R. 80,00O~/ 17.8 400 300 
1985 11 June D.R. 79,700 18.8 1,000 

1986 
15 June 
10 June 
15 June 

S.T. 
D.R. 
S.T. 

72,500b / 
52,30Gb/ 
51,600::

18.8 
13.8 
13.8 

1987 8 June D.R. 49,900 17.0 
13 June S.T. 53,900 17.0 

I 
it, 1984-1987. It 
eturn by year I 
1987 Total 

I600 1,300 
790 1,790 

630 630 I 
N/A I 

TOTALS 439,900 400 1,300 ,020 3,720 I 
2../ Estimated number of live smolts released after deducting transp 

'E-/ Approximately 10,700 smolts in the 1986 release were marked wit 
fin clip and implanted with a coded-wire tag (31-17-25). The s 
used for the direct release and pen reared groups. 

D.R. - Direct release into inlet. 

S.T. - Short-term pen reared. 
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I 

I the City of Horner, and ADF&G. The covered, two-sided, 1.2- x 1.8-m 


sign has large pictures arranged with captions under plexiglass


I windows. 


I Results 


I 
 Smolt Release: 


I 
 Approximately 103,800 chinook salmon smolts were transported and 


released into the small saltwater inlet on Horner Spit on 8 June 


1987. Of these, 53,900 were held in saltwater net pens, while


I 49,900 were released directly into the inlet (see Table 11). The 


average smolt size was 17 g, and all appeared to be in excellent 


I condition. This marks the fourth consecutive chinook salmon smolt 


release on the Homer Spit. 


I Adult Return: 

I The 1987 adult return of chinook salmon was estimated at over 

2,000 fish and was composed of three age classes (see Table 11).

I Approximately 630 fish were age-0.1 precocious males ("jacks"), 

having an average length of 360 mm. An estimated 790 were age-0.2 

I chinook salmon. These fish ranged in length and weight from 536 

I 
to 615 mm and 2.5 to 3.6 kg, respectively. Approximately 600 

age-0.3 chinook salmon were harvested in 1987; these fish origi

I 
nated from the initial Homer Spit release of 80,000 smolts in 

1984. Average length and weight for the age-3.0 fish were 765 mm 

and 6.1 kg, respectively. 

I The 1987 chinook salmon return generated a very popular and 

intense sport fishery. Sport fishermen expended approximately 

I 6,000 angler/days of effort to catch 2,000 chinook salmon, result 

I 
ing in a 0.33 fish per angler/day average. Sport fishing activity 

was observed from 15 May through 15 July. Angler interviews 

through the season indicated that fishermen spent an average of 

I 
 2.5 hours fishing/day. 


I 
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during 

niques and excellent road-side access allow young chi dren as well Ias the elderly and handicapped to enjoy this fishery. 

I 
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Successful angling techniques included light tackle w 

artificial lures, flies, salmon egg clusters, herring, 

Snagging became a legal harvest method after 15 June, 

was effective in harvesting chinook salmon after they 

later in the run. 

Although the morpholine drip station was in position 

during the 1987 return, there is only meager evidence 

chinook salmon were orienting to that station. 

the entire run were small schools of fish observed 

from the drip station. 

Discussion 

This recently developed chinook salmon fishery on the 

has shown encouraging preliminary results; i.e., a sp 

of over 3,700 chinook salmon during the initial 3 yea 

mated 10,000 anglers/days of effort have been expe 

fishery since the first return in 1985. 

The 1987 chinook salmon return of over 2,000 fish 

intensive fishing effort, successful results, and 

public response. Many local residents and tourists f 

parts of Alaska as well as those from other states an 

participated in the fishery on the Homer Spit. The 

Harbormaster Office and the Homer Port and Harbor C 

been very cooperative and supportive of this project. 

merchants have described a significant increase 

business directly related to this and the other 

A unique aspect of this newly created chinook salmon 

the Homer Spit is the opportunity for anglers of all 

abilities to participate. The relatively simple 

and shrimp. 

this 

t biting 

orner Spit 

harvest 

An esti

this 

positive 

other 

countries 

ty of Homer 

ission have 

local 

ishery on 
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I 
I Returning adult chinook salmon again "homed" back to the small 

inlet where they were originally released, rather than to the 

morpholine drip station anchored off the Spit. The majority of 

the fish were harvested either in the small inlet or the inter

I tidal channel and respective shoreline on the flooding tides. 

Very few chinook salmon were taken by trolling in the area of the 

I drip station. The major reason for attempting to imprint these 

I 
salmon to the "decoy" drip station was to spread the fishery over 

a larger area. 

Since there is no fresh water available in the small inlet for

I imprinting, the fish have been returning to the release site, in 

spite of the chemical imprinting at the hatchery prior to their 

I release. It is not known if the fish were not imprinted as smolts 

I 
or if the adults did not home to the morpholine because the concen

tration rate was not strong enough. The massive water volume 

I 
movements from tidal exchanges (+6.6 to -1.5 m) may dilute the 

concentration to the extent that it cannot be detected by the 

salmon. Also, it is possible that unique chemical characteristics 

associated with the intertidal inlet (e.g., metal scraps on the

I bottom; leaching of chemical preservatives from the wood of an 

old barge or pilings; the sand and gravel; etc.) impart a stronger

I influence on imprinting at release than the previous exposure to 

I 
morpholine. Further work with adjustment of the morpholine-drip 

concentrations will be required. In any case, it is important to 

I 
note tha~ a chinook salmon sport fishery can be created either by 

directly releasing or very short-term holding of smolts in highly 

saline waters without the influence of a freshwater imprinting 

I 

source. 


The preliminary return rates of chinook salmon to the Homer Spit


I project are encouraging. The return of 600 age-0.3 fish in 1987 


I 

and the previous 2 year's returns from the 1984 smolt release 


equals a total estimate of 1,300 chinook salmon (see Table 11). 


I 

Thus the preliminary survival rate is 1.6%; age-0.4 fish are 


expected to return in 1988. 


I 
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I 
Perhaps even more encouraging is the preliminary retu I 
chinook salmon from the 1985 release of 152,200 smolt (see 

Table 11). Although this return only includes age-O. and 0.2 I 
fish, the survival rate is already 1.2%; most of the ish are 

expected to return in 1988 and 1989. These survivals compare I 
favorably to the overall survival range of 2.4% exper'enced at 

Halibut Cove Lagoon. I 
Considering the good preliminary returns through 1987, as many as 

2,000-2,500 chinook salmon could return to the Homer pit in 1988. I 
This would include, for the first time, all four age lasses. 

I 
Results from this fishery have surpassed expectations. 

Substantial angling now occurs on Homer Spit where no I 
viously available; however, good angling is available for only 

about 4 weeks. To extend the length of the Homer Spi angling Iseason, pink salmon fry were released in 1987. Other enhancement 

options include a late-run stock of chinook salmon or coho salmon. 

I 
Conclusions 

I 
1) 	 The recently developed chinook salmon fishery on the Homer 

Spit continues to be extremely popular, attracti I 
use by anglers of all ages and abilities. 

I2) 	 This highly visible roadside fishery has generat d successful 

results and a very positive public response. Lo al residents, 

tourists from other parts of Alaska, and nonresi ent anglers I 
have participated in this fishery. 

I 
3) 	 Many local merchants have described a significan increase 

in seasonal business directly related to this an other I 
enhanced fisheries in the area. 

I4) 	 In 1987 sport fishermen expended approximately 6,000 angler/ 

days of effort to catch over 2,000 chinook salmo. This 

resulted in an average of 0.33 fish harvested pe angler/day. I 
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I 5) An estimated 10,000 angler/days of effort have been expended 

at this sport fishing site since 1985.

I 
6) The 1987 adult chinook return was estimated at over 2,000 

I age-0.1, 0.2 and 0.3 fish. 

I 7) As many as 2,000-2,500 chinook salmon could return to the 

I 
Horner Spit project in 1988, based on the returns to date; 

this will include the first age-0.4 fish. 

8) Returning adults in the 1987 run "horned" back to the small

I intertidal inlet where they were originally released, rather 

than to the chemical morpholine dripped from the off-shore 

I 	 float. Similar results were observed in 1985 and 1986. 

I 9) It is still unclear whether the returning chinook salmon are 

I 
are unable to detect the morpholine because the concentration 

is too weak or the unique chemical characteristics associated 

with the small 	inlet have imparted an even stronger 

imprinting influence.

I 
Recommendations 

I 
I 

1) Continue to release 100,000 to 150,000 chinook salmon smolts 

annually from the Horner Spit. 

I 2) Attempt to hold a portion of the chinook salmon smolts in 

saltwater pens for at least 5 days prior to release. 

I 3) 	 Continue to evaluate the contribution of this enhanced 

chinook salmon sport fishery to the Kachemak Bay area by 

I monitoring the adult returns. 

I 4) Continue to determine and evaluate the feasibility of using 

I 
morpholine as an artificial imprinting chemical for saltwater 

application. 
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I 
5) 	 Develop later-returning chinook salmon brood stoc to extend I 

available sport fishing over a longer period of t'me. In 

the interim, continue to rear and release pink sa mon in the I 
same 	small inlet on the Homer Spit. 

I
OTHER HOMER AREA SPORT FISHERY ENHANCEMENT PROJECTS 1987 6 

IIntroduction 

Increased fishing pressure in lower Kenai Peninsula dr inages has I 
created the need for restrictive management to maintai adequate 

spawner escapement in natural systems. FRED Division as under I 
taken numerous projects to satisfy this increased dema d for 

additional sport fishing opportunities and to displace fishing I 
pressure on natural systems. Some of these projects i clude 

enhancing existing salmon runs, others develop new salon runs, Iand one is used for brood-stock collection to create a new run in 

another area. 

I 
This section is intended to give an overview to other ower Cook 

Inlet FRED Division sport fisheries enhancement s not I 
already detailed in the 1987 southcentral Sport Fisher'es 

Enhancement Federal Aid Report. I 
Objectives of these other projects include the followi g: I 
1) 	 Increase sport fishing opportunities in the Kache ak Bay area 

of Homer by providing new salmon production. I 
2) 	 Assess the contribution of the enhanced salmon sp rt I 

fisheries. 

I 

I 


6 Boyle, L., and N. Dudiak 

I 
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I 
 Projects 

I Anchor River Steelhead Brood Stock: 

I The Anchor River steelhead trout, SaZmo gaipdnepi, brood-stock 

collection project was initiated to enhance existing runs to meet 

I the increasing demand for this species in southcentral Alaska. 

I 
Cooperating with the Sport Fish Division, FRED Division has 

developed a program for collecting and transporting steelhead 

I 
brood stock from the Anchor River to a hatchery where they are 

held and spawned. The smolts that develop may be released into 

different streams in southcentral Alaska. 

I Since the project began in 1981 (Table 12), a total of 136 

steelhead have been collected from the Anchor River and held 

I until ripe. The fish overwinter at Crooked Creek Hatchery, near 

I 
Soldotna, or Trail Lakes Hatchery, near Moose Pass. When the 

fish are ripe in the spring, the eggs are taken. The eggs are 

I 
then incubated at the Fort Richardson Hatchery where the 

juveniles are reared to smolt size. 

For this reporting period, the brood-stock collection began on 

I 25 September 1986 and extended through 20 October 1986. We 

planned to collect adults for several weeks throughout the run. 

I Generally, 10 males and 10 females are required for brood stock~ 

I 
however, an additional three females were collected so that addi

tional eggs would be available for potential restocking of Bridge 

Creek Reservoir in Homer. 

I Adult steelhead trout were collected with a small mesh (64 mm) 

drift gill net. The netted fish were carefully removed and carried 

I in soft, fine-mesh dip nets to a transport tank. The tank, mounted 

in the back of a pick-up truck, was equipped with a continuous 

I oxygen-delivery system using air stones, medical oxygen tank, and 

I 
regulator. On three different dates, a total of 23 steelhead 

was transported 200 km to the Trail Lakes Hatchery (Table 12). 
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Table 12. Steelhead brood stock collected from the Anchor Rive 

coNumber of fish 
Year Date Trip 

1981 October 26-27 

1982 September 8-9 
September 22-28 
October 6 
October 22 

1983 September 21 
September 27 
October 5 

1984 October 
October 
October 

2 
8 

15 

1985 September 24 
October 15 
October 23 

1986 September 25 
October 7 
October 20 

TOTAL 


10 

11 
13 

9 
10 

5 
10 
5 

7 
7 
6 

6 
7 
7 

7 
8 
8 
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, 1981-1986. I 

Ilected 
Total 

10 	
I 
I 

43 	 I 
20 I 


I 

I 


20 

20 

I 
23 

I 
136 

I 
I 
I 
I 
I 
I 
I 
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I 

I 

When the fish arrived at the hatchery, they were dipped from the 

tank with soft nets and immersed in a malachite-green solution 

for 10 s before being placed in the raceway. The fish were given 

periodic antifungal treatments as a prophylactic measure during

I the holding period. 

I The steelhead brood stock was held in an inside 1m- x 1.2m- x 16-m 

I 
raceway that was covered with a tent of dark plastic sheeting. 

Lights mounted under the tent were adjusted for a light intensity 

I 
and duration that matched the natural photo period. Water flow 

was maintained at 277 liters/min; the temperature, at 3.3 c C. No 

feeding was attempted. 

I Spawning operations took place in early June 1987 at the Trail 

Lakes Hatchery, and the eggs were then transported to the Fort 

I Richardson Hatchery. The resulting steelhead smolts will be 

released into Campbell Creek (Anchorage) in 1989. 

I Seldovia Chinook Salmon Enhancement: 

I Chinook salmon smolts were released in Seldovia for the first time 

on 1 June 1987. This project is similar to the Halibut Cove 

I Lagoon and Homer Spit chinook salmon enhancement projects. The 

goal of this project is to create a chinook salmon sport fishery 

I in Seldovia. 

I Seldovia is located approximately 24 km southwest of the Homer 

Spit (see Figure 1). A small stream running into Seldovia Bay 

I 
near the harbor provides a freshwater imprinting source, and a 

good freshwater lens is present in the Seldovia Harbor where four 

3.6- x 3.6- x3.6-m net pens were secured in float pens.

I 
The chinook salmon smolts were transported from the Elmendorf 

I Hatchery by a tanker that was loaded onto a landing craft for the 

I 
2-h trip to Seldovia. There were 80,420 sixteen-gram smolts 

released: approximately 60,000 into the four pens and the remain

der directly into the harbor. Three volunteers fed the smolts 

I 
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I 
Idaily for 4 days. The harbormaster supervised the vo unteers and 

kept ADF&G informed of the smolts condition until the were 

released on 5 June 1987. Adults from this release wi 1 return I 
over the next 4 years. A chinook salmon yearly adult return of 

1,000-2,000 fish is possible by 1991, if smolts are r leased I 
annually. 

ICaribou and Seldovia Lakes Coho Salmon Stocking: 

IHatchery-produced coho salmon fingerlings have been p anted in 

Caribou and Seldovia Lakes (see Figure 1) to satisfy ncreased 

sport and personal-use fishing efforts. The release f fingerlings I 
into these two lakes appears to be a cost-effective m thod of sup

plemental production, since the fish are not held to he smolt I 
stage at the hatchery. By using the lakes as natural rearing 

systems, most fingerlings overwinter and emigrate the following Ispring (Whitmore et ale 1979). 

ICoho salmon fingerlings have been stocked in these la es annually 

since 1984 (Table 13), though previous stockings took place in 

1975-1977. Adult returns to these projects have incr ased the I 
number of coho salmon available to sport fishermen in Kachemak 

Bay. Coho salmon returning to Seldovia Lake are avai able to I 
boating anglers and fishermen along the Seldovia Rive. Adult 

coho salmon returning to Caribou Lake move near the s ore at Homer ISpit and along the northern shore in Kachemak Bay; th yare 

accessible to both boat and shore fishermen. I 
Bridge Creek Reservoir: 

I 
The City of Homer water reservoir at Bridge Creek (se Figure 1) 

was stocked with 9,900 fifty-seven-gram steelhead smo ts in 1985 I 
from the Anchor River brood stock. This large releas size pro

vided a catchable landlocked stock of rainbow trout, almo Igairdneri, accessible by road. This fishery proved v ry popular, 

especially for families with children. No catch esti ate is avail

able, but city employees commented on the large numbe of anglers I 
utilizing the fishery. 
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I 
I Table l3. Coho salmon fingerling releases, Caribou and Seldovia Lakes, 

1984-1987. 

I Release Number Number Size Stocking Adult 
Project year released marked (g) method return 

I 
Caribou Lake 1984 121,075 0 2.6 Floatplane No Data / 


1985 139,310 21,414 1.0 Floatplane 1,20o!!


I 1986 138,000 22,189 1.4 Aerial N/A 

1987 150,000 0 0.9 Aerial N/A 


I 
 Seldovia Lake 1984 59,840 0 2.6 Floatplane No Data / 


I 

1985 82,924 0 1.0 Floatplane 1,00o!! 

1986 71,500 0 1.4 Aerial N/A 

1987 45,000 0 0.9 Aerial N/A 


I ~/ - Estimated return, data not available at time of report preparation. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
Because of the popularity of the project, 9,900 steel I 
fingerlings (3.1 g) from Anchor River steelhead brood stock were 

planted in the reservoir on 16 June 1987. This was a cooperative I 
project with the Sport Fish Division and the City of Sport 

Fish Division staff installed a fish-proof screen on reservoir I 
Anchoroverflow system to prevent emigration of smolts into 

(Sportfish Restoration funds), but it is included in 

because of the enhanced sport fishery it provides. T Iwhich is located in Kachemak Bay State Park, complete its 11th 

production year in 1987 with the release of 23 millio pink salmon 

fingerlings. Returning adult pink salmon enter Tutka I 
several weeks before spawning. This staging period i the 14-ha 

lake-like lagoon offers excellent sport fishing; as m I 
100,000 pink salmon may be concentrated in the lagoon during July. 

More than 150 anglers in 40 boats have been observed ishing in I
the lagoon during a single high tide. 

ISince 1984 the average annual harvest of pink salmon 

fishermen in Tutka Lagoon has been 8,000 fish (Table 4). Over 

50,000 pink salmon have been taken by sport anglers s'nce 1978. I 
The popularity of this sport fishery with campers, an lers, and 

sport fishing charter boat operators has increased an I 
The 1987 pink salmon return to the Tutka Hatchery was the I 
lowest in its history. Although the reason for the p 

is not know at this time, all wild pink salmon runs i the Cook IInlet area were also very poor. Because of this, spo t fishermen 

only harvested an estimated 500 pink salmon from Tutk Lagoon. 

I 
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River drainage. 

Tutka Lagoon Hatchery Pink Salmon Sport Fishery: 

The Tutka Lagoon Hatchery (see Figure 1) has a capaci 

50 million pink salmon eggs. The primary goal of thi 

hatchery has been to enhance pink salmon for the Kach 

commercial fisheries. The facility receives no Feder 
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I 
I Table 14. Tutka Lagoon and Tutka Creek adult pink salmon harvest summary for 

1978 to 1987. 

I 
I 

Return Sport Commercial Hatchery Total 
year harvest harvest Escapement egg-take return 

1978 1,500 167,800 15,000 21,000 205,300

I 1979 2,000 421,820 10,000 21,000 454,820 

I 
1980 5,000 321,510 17,160 12,900 356,570 
1981 6,000 1,025,220 18,000 22,000 1,071,220 
1982 2,000 184,880 18,500 43,200 248,580 
1983 5,000 615,430 53,800 12,900 687,130 
1984 8,000 241,000 10,500 41,000 300,500 
1985 8,000 487,880 14,000 43,200 553,080

I 1986 8,000 380,000 13,400 43,000 444,400 / 
1987 500 50,000 4,000 22,000 76,50~ 

I TOTALS 46,000 3,895,540 176,360 282,200 4,398,100 

I 2;./ Pink salmon returns to all streams in Lower Cook Inlet were substantially 
below average in 1987.

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
IMid-way through the pink return, Tutka Lagoon was clo ed to sport 

fishing to allow adequate numbers of fish for hatcher egg-takes. 

I 
China Poot Bay Sockeye Salmon Sport Fishery: 

I 
This project is involved with utilizing Leisure Lake i.e., China 

Poot Lake; Figure 1) as a rearing system for hatchery produced Isockeye salmon fry. This experimental project was de igned to 

determine the optimal sockeye salmon fry-stocking den ities for 

developing maximal production and subsequent adult re urns. Lake I 
fertilization has been initiated to enhance the socke e salmon 

production. I 
The adult sockeye salmon returning to Leisure Lake cr ate a I 
terminal fishery because of a barrier falls above the intertidal 

area of China Poot Creek. Access to the fishery is b boat; fish Iing is done in salt water and the terminal-harvest ar a, which 

provides excellent opportunities for anglers and dipn tters in 

approximately 180 m of China Poot Creek between the b rrier falls I 
and intertidal mud flats. 

I 
Current regulations allow year-round angling, and per onal-use 

dipnetting is open during the month of July. A resid nt sport I 
fishing license is required for dipnetting. Since 19 9 an esti

mated 20,260 sockeye salmon have been harvested by an lers and Idipnetters (Table 15). The highest catch to date by nglers and 

dipnetters occurred in 1983 when anglers caught 480 f sh, while 

dipnetters harvested 5,190 fish. I 
In 1987 over 2,000 sockeye salmon were taken by angle sand I 
dipnetters. The total sockeye salmon return to this roject was 

only 23,700 in 1987. A low return has been forecaste because of I 
the low numbers of smolts emigrating from the lake in 1985. These 

smolts were also well below the optimal size because 0 many (2.0 Imillion) sockeye fry were planted prior to lake ferti ization. 

I 
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I 
I Table 15. Harvest of China Poot Bay (Leisure Lake) sockeye salmon 

returns by user group, 1979 to 1987. 

i 
I 

Return Sport Personal Use Commercial Total 
year harvest harvest harvest return~/ 

I 1979 650 0 ND 650 
1980 1,000 1,000 12,000 14,000 

I 
1981 1,500 0 10,000 11 ,500 
1982 450 1,320 200 3,400 
1983 480 5,910 84,020 90,420 

I 
1984 500 2,000 114,360 117,360 
1985 500 3,000 61,500 65,920 
1986 100 150 18,350 18,800 
1987 200 2,000 21,500 23,700 

I TOTALS 5,380 15,380 321,930 345,750 

I a/ Total return counts include estimates for escapements 
(i.e. non-harvested fish). 

I ND = No Data 

I 

I 


I 
I 
I 
I 
I 
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I 
Table 16. 	 Juvenile salmonids released to enhance sport fisheries in Lowel Cook Inlet area in II 

1987. 

Project/Site Species Hatchery 	 Number Lifestage Treatment 

Tutka Bay Pink Tutka Lagoon 16,100,000 FingerlinE Short-term Reared 
Tutka Bay Pink Tutka Lagoon 4,400,000 Fry Direct Release JI 
Homer Spit Pink Tutka Lagoon 295,000 FingerlinE Short-term Reare~ 
Leisure Lake Sockeye Crooked Creek 2,000,000 Fry Direct Release 
Halibut Cove Chinook Elmendorf 94,000 Smolt Direct Release 
Homer Spit Chinook Elmendorf 104,000 Smolt Chemical Imprint I 
Seldovia Bay Chinook Elmendorf 84,000 Smolt Direct Release 
Caribou Lake Coho Trail Lakes 150,000 Fingerlin~ Direct Release 
Seldovia Lake Coho Trail Lakes 45,000 Fingerlin~ Direct Release 
Susan Lake Rainbow Fort Richardson 1,600 Fingerlin~ Direct Release I

Direct Release 

Reservoir 


Bridge Creek Steelhead Trail Lakes 10,000 Fingerlin~ 

•• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I Table 17. Adult salmon returns from Homer area sport fishery enhancement 

projects, 1987. 

I 
I 

Total Sport and 
Hatchery number personal use 

Project Species of origin returned harvest 

I Halibut Cove Chinook Elmendorf 1,750 1,250 
Homer Spit Chinook Elmendorf 2,020 / 2,000a/aCaribou Lake Coho Trail Lakes 1,20<F/ 1,00<F/ 
Seldovia Lake Coho Trail Lakes 1,00~ 80~I Leisure Lake Sockeye Crooked Creek 20,000 2,000b/ 
Tutka Lagoon Pink Tutka Lagoon 80,000 500-::

I 
TOTAL FOR ALL PROJECTS 105,970 7,550 

I 
a/ 

I 
Estimated return and harvest. Final figures not available at report 
preparation time. 

'E./ 

I 
This harvest rate was unusually low due to extremely low survival 
rates of hatchery and area natural pink salmon stocks. Sport harvest 
averages 8,000 pink salmon annually in Tutka Lagoon. 

I 
I 
I 
I 
I 
I 
I 
I 
I -55



I 
I2) 	 Attended the American Fisheries Society (AFS) Ali ska 	chapter 

meeting in November in Anchorage to present a le<ture on the 

Horner Spit Chinook Salmon Project at their poste session. I 
3) 	 Participated in the Alaska Sportfishing Associat on's annual I 

sportfishing fair in Anchorage by presenting an Extensive 


slide series on sport fishing in Kachemak Bay. 
 I 
4) 	 Attended the Alaska Chinook Salmon Workshop held 13-15 April 


1987 in Juneau and gave the following presentati<ns: 
 I 
(a) "Horner Spit Chinook Salmon Stocking Project;' (b) "Halibut 

Cove Lagoon Chinook Salmon Project;" and (c) "Re<overy of I 
Nonlocal Origin Marked Chinook Salmon in Kachema Bay, Alaska." 

I 
5) 	 Several field trips and slide shows were presentEd to local 


schools. 
 I 
6) 	 Provided updated sport fishing reports to the me< ia, including 


KlMO television; KSRM, KGTL, KTEN, and KBBl radi<; Horner, 
 I 
Soldotna and Anchorage newspapers; and the Fishi lq and Hunting 

News produced in Washington. I 
7) 	 Prepared several brochures and handouts on sport fishing in I 

the Horner area with special emphasis on the enha ced fisheries. 

I8) Maintained a local sport fishing telephone hotli e 


(907-235-6930) with weekly updates as well as a port fish 


report bulletin board in the Horner ADF&G office obby. 
 I 
9) 	 Answered many daily phone calls and visitor ques ions in the I 

office concerning area sport fishing. 

I 
10) 	 Worked with volunteers from the South Peninsula portsman's 

Association and Boy Scouts of America on project, e.g., Ifeeding and rearing pink salmon fry on the Horner Spit for 

future sport fishing benefits and designing and onstructing 

a visitor interpretive sign for the Horner Spit C inook Salmon I 
Enhancement Project. 
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